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Regardless of how well electrical equipment is designed, 
personnel can be exposed to dangerous electrical shock 
when protective covers are removed for maintenance or 
other activities. Therefore, it is incumbent on the user 

to see that all safety regulations are consistently observed 
and that each individual assigned to the equipment has 

a clear understanding of first aid related to electrical 
hazards. 


In addition, the following safety practices must be followed: 
1 Do not attempt to adjust un- 


protected circuit controls or 
to dress leads with power on. 





2 Do not touch heavily 
loaded or overheated = 
components without 
precaution to avoid 
burns. 





j Do not assume that all danger 
of electrical shock is removed 
when power is off. Charged 
capacitors can retain danger- 
ous voltages for a long time 
after power is removed. These 
capacitors should be dis- 
charged through a suitable 
resistor before any circuit 
points are touched. 


== 
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4 Always avoid placing 
parts of the body in 
series between ground 
and circuit points. 


SAFETY AND FIRST AID SUGGESTIONS 


5 Remember that some 
semiconductor cases 
and solid-state circuits 
carry high voltages. 


6 


6 Don't take chances. Be 
fully trained. Ampex 
equipment should be 
operated and maintained 
only by fully qualified 
personnel. 





If someone seems unable to free himself while receiving an 
electrical shock, turn power off before attempting to render 
aid. A muscular spasm or unconsciousness can make a 
victim unable to free himself from the electrical power. 


DO NOT 
TOUCH VICTIM OR HIS CLOTHING BEFORE 
POWER IS REMOVED OR YOU MAY ALSO 
BECOME A SHOCK VICTIM 


If power cannot be removed immediately, very carefully 
loop a length of dry nonconducting material (such as rope, 
insulating material, or clothing) around the victim and pull 
him free of the power. Carefully avoid touching him or his 
clothing until free of power. Immediately start the appro- 
priate first aid procedures. 


GOOD PRACTICES 


vi 


In maintaining the equipment covered in this 
manual, please keep in mind the following standard 
good practices: 


1. 


When connecting any instrument (oscilloscope, 
waveform monitor, etc.) to a high-frequency 
output, use the appropriate termination resis- 
tor at the input of the instrument, unless the 
instrument is terminated internally. 


When inserting or removing printed wiring 
assemblies (PWAs), cable connectors, or fuses, 
always turn off power to the affected portion 
of the equipment. After power is removed, 
allow sufficient time for the power supplies to 
bleed down before reinserting PWAs. 


When troubleshooting, remember that FETs 
and other metal-oxide-semiconductor (MOS) 
devices may appear defective because of 
leakage between traces or component leads on 
the printed wiring board. Clean the printed 
wiring board and recheck the MOS device 
before assuming it is defective. 


When replacing MOS devices, follow standard 
practices to avoid damage caused by static 
charges and soldering. 


When removing components from PWAs (par- 
ticularly ICs), use саге to avoid damaging 
PWA traces. 


WARNING 


This equipment generates, uses, and can radiate radio fre- 
quency energy and if not installed and used in accordance 
with the instruction manual, may cause interference to radio 
communications. As temporarily permitted by regulation it 
has not been tested for compliance with the limits for Class A 
computing devices pursuant to Subpart J of Part 15 of FCC 
Rules, which are designed to provide reasonable protection 
against such interference. Operation of this equipment in a 
residential area is likely to cause interference in which case 
the user at his own expense will be required to take whatever 
measures may be required to correct the interference. 
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SECTION 1 
GENERAL INFORMATION 


1-1. SCOPE OF MANUAL 


This manual contains installation and operating 
instructions, theory of operation, maintenance 
instructions, and parts lists and schematics for 
the VPR-2 series Time Code Reader/Generator 
Accessory, Kit Part Numbers 1400840 (VPR-2 
Serial Nos. 101-399), 1400859 (VPR-2 Serial Nos. 
400-1849) and 1400860 (VPR-2 Serial Nos. 1850 
and up and all VPR-2B’s). The kits include Time 
Code Reader/Generator printed wiring assembly 
(PWA) 1400163. The material in this manual is 
divided into the following six sections: 


e Section 1 General Information 


e  Section2 Installation 
e Section 3 Operation 
e  Section4 Theory of Operation 
e  Section5 Maintenance 
e Section 6 Parts Lists and Schematics 
1-2. RELATED PUBLICATIONS 


The following publications can be used as reference 
for the VPR-2 series system in which the Time 
Code Reader/Generator Accessory is used: 


e  VPR-2 Character Generator Accessory, 
Operation and Maintenance Manual, Catalog 
No. 1809378. 


e  VPR-2 Installation and Maintenance Manual, 
Catalog No. 1809379. 


e  VPR-2 Theory and Maintenance Manual, 
Catalog No. 1809380. 
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e  VPR-2 Parts Lists and Schematics Manual, 
Catalog No. 1809384. 


e  VPR-2B Installation and Operation Manual, 
Catalog No. 1809519. 


e VPR-2B Theory and Maintenance Manual, 
Catalog No. 1809477. 


e VPR-2B Parts Lists and Schematics Manual, 
Catalog No. 1809472. 


1-3. USE OF ACCESSORY 


The Time-Code Reader/Generator (TCR/G) PWA 
accessory provides recording and playback of 
standard SMPTE/EBU 80-bit time code. The 
accessory includes two internal time-code gen- 
erators and two independently resettable tape 
timers. An externally generated time code may be 
recorded and displayed, and may also be displayed 
during playback. 


During both playback and record, the accessory 
provides a time-code output to the Tape Timer 
PWA and to a character generator accessory, if 
used. In order to display the time code on the 
monitor screen, it is necessary to install the Char- 
acter Generator, Accessory PWA, Part Nos. 
1400234 (VPR-2 Serial Nos.101-399) and 1400235 
(VPR-2 Serial Nos. 400 and up and all VPR-2B's). 
When the TCR/G accessory is installed, the time- 
code output of the accessory is routed to the VPR 
TIME CODE OUTPUT connector (J19) and to the 
REMOTE connector. This time-code output is at 
a constant frame rate when the transport is in slow 
motion or shuttle. That is, the code is always at a 
30-Hz (25-Hz — 625) rate. When the transport is 
running in slow motion, the 30/25-Hz code only 
increments proportional to the transport speed, 
repeating the same code frame number dependent 
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on the speed. When in shuttle, the 30/25-Hz code 
will skip some frame numbers. 


If an editing system requires standard wideband 
high speed or slow speed code rates, a jumper can 
be positioned to provide this signal without affecting 
the internal time-code reading, generation, or 
display. However, the internal time-code generator 
output, and the tape timer signals encoded into the 
80-bit SMPTE code are not available at the output 
of the VPR; only directly off-tape code is available. 


1-4. PHYSICAL DESCRIPTION 


The Time-Code Reader/Generator Accessory con- 
sists of a single, standard VPR-2 Series PWA which 
plugs into slot 16 of the electronics assembly rack. 


1-5. FUNCTIONAL DESCRIPTION 


Refer to the simplified block diagram of the TCR/ 
G PWA, Figure 1-1. In the record mode, the time 
code may be generated in the computer circuit and 
sent via the output circuit to the Audio PWA, to 
drive the record head. Time-code geneneration is 


REF FRAME 


64 XH TIMING/ 
INTERRUPT 
60/50 CIRCUITS 


ADD 1 


OFF-TAPE 


TIME CODE INPUT 


EXTERNAL CIRCUITS 


TIME-CODE 
GENERATOR 


m 
« 
2 
5 
F 
оа 
ш 

cd 
ag 
во 


OPERATOR 


SWITCHES 
CONTROL 


PORTS 
SYSTEM 
SIGNALS 





based on the ref frame, add 1, and 64 X H input 
signals; the signal information is sent to the com- 
puter by means of interrupts. Also, an external 
time-code generator may be used. Its signal is 
decoded, processed by the computer, encoded, 
and routed to the audio board for recording. Either 
time-code output will be sent to the Tape Timer 
PWA in a format for display to frames, seconds, 
minutes and hours. Also, user bit information may 
be selected for display, in hexadecimal format. 


In playback the off-tape time code is applied 
through decoding circuitry to the computer for 
processing. It is phased with video, displayed, 
encoded, and sent off the board for editing 
purposes. 


The mode of operation is selected by means of 
PWA front edge switches. A microprocessor pro- 
vides versatility in the presetting and display of 
time code and user bits for the internal time-code 
generators. Either tape timer may be selected for 
display, or independently reset. Time code is 
displayed over the full forward/reverse shuttle 
speed range. 


INTERRUPT 


COMPUTER 
CIRCUITRY 


1/0 PORT 
CONTROL 


TIME-CODE 


P 
OUTPUT AUDIO PWA 


DISPLAY 


OUTPUT CHARACTER 


GENERATOR 
PWA 


Figure 1-1. TCR/G PWA, Simplified Block Diagram 
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SECTION 2 
INSTALLATION 


2-1. INTRODUCTION 


This section provides installation instructions for 
the Time-Code Reader/Generator PWA Accessory. 
Separate installation instructions are given for two 
sets of VPR-2 serial numbers. 


2-2. UNPACKING 


The TCR/G contains MOS devices. 


CAUTION 


WHEN HANDLING THIS PWA FOLLOW 
STANDARD PRACTICES TO AVOID DAM- 
AGE TO MOS DEVICES BY STATIC 
CHARGES AND SOLDERING. 


2-3. INSTALLATION 


For VPR-2 Serial Nos. 101 through 399, kit No. 
1400840 must first be installed. Then plug the 
TCR/G PWA into slot 16 of the electronics assem- 
bly rack. For VPR-2 Serial Nos. 400 through 1850, 
kit No. 1400859 must first be installed. Then 
plug the TCR/G PWA into slot 16. For VPR-2 
Serial Nos. 1850 and up and all VPR-2B’s kit No. 
1400860 is supplied and no machine modifications 
are required. (Note: Installation instructions for 
installing the kits are given in manual No. 1809457, 
which is furnished with the kits.) 


CAUTION 


WHEN REMOVING THE TCR/G PWA FROM 
{TS SLOT, DO NOT PULL A FRONT EDGE 
SWITCH KNOB, AS THIS COULD DAMAGE 
THE SWITCH. 
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2-4. Jumper Positioning 


When the TCR/G kit is installed, two jumper 
changes on the VPR-2 are required as follows: 


1. For 525- or 625-line use, set jumper J6 of the 
Audio PWA (board No. 2) to the A-B posi- 
tion to provide remote and BNC connector 
outputs from the TCR/G. (The TCR/G re- 
cord level output is controlled by the setting 
of 2R154 on PWA 2, and is factory set for a 
+2.0 dB reading on the Audio 3 vu meter.) 
(Note: The TCR/G has a constant frame rate 
output when the transport is in slow motion 
or shuttle modes. This output will be at a 
30-Hz (25-Hz) rate. If an editing system re- 
quires slow or high speed rates (off-tape 
wide-band code) then jumper J6 should re- 
main in the B-C position.) 


2. For a 625-line system with the optional EBU 
fourth audio channel electronics installed, 
set jumper J1 of the EBU Audio PWA (board 
no. 3) to the B-C position to enable accept- 
ance of the TCR/G output. 


2-5. Initial Checkout 


The TCR/G has had complete factory testing prior 
to shipment. As a check for possible shipping dam- 
age, visually inspect the board for broken or loose 
component leads and for any damage to printed 
circuit traces. Then perform the diagnostic self- 
test per paragraphs 5-2 through 5-7 of this manual. 
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SECTION 3 
OPERATION 


3-1. INTRODUCTION 


This section contains a table of operator control 
switches (Table 3-1), a table of the display indi- 
cators (located on the tape timer display panel, 
Table 3-2), and a description of operating proce- 
dures, for the TCR/G board. 


3-2. TCR/G OPERATION 


The operator controls the TCR/G functions by 
means of PWA front edge switches, and the RESET 
button on the tape timer display panel. The opera- 
ting modes of the various switches are described 
below. Refer to Table 3-1. Also, an example is 
presented (paragraph 3-19) of operation of the 
TCR/G during a typical record and playback se- 
quence. 


3-3. Preset Switch 


In the ADVance position (right), the available dis- 
play characters will sequence, in the units-frame 
position, until the switch is returned to center 
position. If the selected character is not shifted 
or loaded within about 4 seconds, it will be re- 
moved. 


In the SHIFT position (left), the selected character 
will shift, one position per switch actuation, from 
the. units-frame position toward the tens-hour 
position. When the character reaches the desired 
position, return switch to center position. If the 
character is not loaded within about 4 seconds 
after reaching the desired position, it will be re- 
moved. 


3-4. Load Switch 


The LOAD position (right) is used in conjunction 
with the PRESET switch. After a preset character 
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is in position, move LOAD switch (within about 4 
seconds) to LOAD position. This loads the se- 
lected character into an internal microprocessor 
buffer associated with the displayed function. 
Repeat this preset/load operation for each desired 
character change. 


The LOAD position is also used to preset the time- 
code generator to external time code. See para- 
graphs 3-8 and 3-9. Moving the LOAD switch to 
the DF/FF position (left) in 525 line use only 
alternately selects drop frame or full frame opera- 
tion, as indicated on the tape timer display panel 
(paragraph 3-19). 


3-5.  TCR/G Mode Switch 


This switch is used to select one of six functional 
modes described below. The switch position for 
each mode is given in parentheses, following the 
name of the mode. 


3-6. Timer (1). This position selects tape timer 
1 and tape timer 2 outputs, for recording and dis- 
play. The tape timer 1 values are in the time bit 
positions of the associated buffers and the tape 
timer 2 values are in the user bit positions. Either 
timer may be selected for display, by means of 
the DISPLAY switch (paragraph 3-18). Also, the 
timers are independently resettable. The timer 
selected by the DISPLAY switch is reset to zero 
when the RESET button, on the tape timer display 
panel, is pushed. 


3-7. TCR (2). This position selects the time- 
code reader output, for display and for an output 
for editing purposes. Either the time bits or the 
user bits may be selected for display, by means of 
the DISPLAY switch. 


3-8.  TCG-1 (3). This position selects the TCG- 
1 output for recording and display. Either the 
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Table 3-1. TCR/G Operator Control Switches 


FUNCTION 


Preset Toggle Switch Used to select preset values. 


(S1) 


Load Toggle Switch Loads preset or external 
(S2) TCG values. Also selects 
drop frame or full frame. 


Selects one of six TCR/G 
modes. 


TCR/G Mode 
Rotary Switch (S3) 


Selects one of four TCG-1 
modes, or test mode. 


TCG-1 Mode Rotary 
TIME Switch (S4) 


USER/ 


Display Toggle Switch Selects time bit position 
(S5) or user bit position for display. 





time bits or the user bits may be selected for dis- 
play. Also, the time bits and user bits may be inde- 
pendently preset, as selected by the DISPLAY 
switch, and using the PRESET and LOAD 
switches. (Note that the user bit "alphabet" is 
limited to letters A through F.) 


Moving the LOAD switch to LOAD will preset 
the TCG-1 to an external time-code generator, time 
and user bits (unless a character has been selected 
via the PRESET switch, and the 4-second timeout 
has not yet occurred). 


3-9.  TCG-1,2(4). This position selects the 
TCG-1 time bits and the TCG-2 time bits (in the 
TCG-1 user bit positions) for recording and dis- 
play. The time bits of either may be selected for 
display by the DISPLAY switch. 


The TCG-1 time bits are internally generated only 
and may be preset to selected values when this 


generator is selected by the DISPLAY switch. 
The TCG-2 time bits are continuously sequencing. 
The TCG-2 value may be preset to an external time- 
code generator, when selected by the DISPLAY 
switch. This is done by momentarily moving the 
LOAD switch to the LOAD position. Or, TCG-2 
may be preset to the desired time bit value, using 
the PRESET and LOAD switches, when selected 
by the DISPLAY switch. (Note that it continues 
sequencing during the presetting process.) 


3-10. Ext TCG (5). This position selects an ex- 
ternal time-code generator, time and user bits for 


recording and display. The function is not pre- 
settable. 


3-11. Ext Time (6). This position selects an ex- 
ternal time-code generator, time and user bits 
for recording and display. The user bits may be 
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Table 3-2. Display Indicators, Tape Timer Display Panel 


12 ^ 53 |, 


Colons LED's Lighted when time bit information displayed; 
extinguished when user bit information displayed. 


Drop Frame LED's Lighted when in drop frame operation; extinguished 
when in full frame operation. 


Tape Timer LED Lighted in tape timer mode. Continuously blinks 
if there is no control track input. 


Time Code Reader Lighted in time code reader mode. Continuously 
LED blinks if there is no time code input or if it is invalid. 


Time Code Generator Lighted in time code generator mode. Continuously 
LED blinks if the reference video is lost. 





preset to selected values when selected by the Switch position 1 is not used, but at present will 
DISPLAY switch. The time bits are not pre- select the position 2 function (CONTinuous). 
settable. 

3-12. TCG-1 Mode Switch 3-13. Continuous (2). TCG-1 runs continuously. 


This switch is used to select one of four TCG-1 

functional modes or the test mode for the TCR/G 3-14. Hold (3). Stops TCG-1 sequencing. When 
board. The switch position for each mode is given presetting TCG-1, this position facilitates character 
in parentheses, following the name of the mode. selection. 
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3-15. Sequence (4). TCG-1 sequences whenever 
the audio 3 channel is in record, and stops when it 
is not in record. 


3-16. Jam (5). The time-code reader value is 
jammed into TCG-1, locking TCG-1 to the time- 
code reader for assembly operation. 


3-17. Test (6). Enables internal PWA diagnostics 
for the TCR/G. See Section 5, Maintenance for 
diagnostic test procedures. Also, in this position, 
a manual reset of the TCR/G PWA is produced 
when the PRESET switch is moved to the 
ADVance position (right). 

3-18. Display Switch 

This is a two position switch, TIME (left) and 
USER/TIME (right). In general, the TIME position 
selects time bit positions for display, and the 
USER/TIME position selects the user bit positions 
(which may hold user or time bits, depending on 
the mode of operation). 


However, with the TCR/G mode switch at position 
1 (TIMER mode), the TIME position selects tape 
timer 1, for reset, recording, and display; the 
USER/TIME position selects tape timer 2 for these 
functions. Also, with the TCR/G MODE switch at 
position 4 (TCG-1, 2), the TIME position selects 
TCG-1 (time bits only), for preset purposes, 
recording, and display; the USER/TIME position 
selects TCG-2 (time bits only) for these functions. 


3-19. Operational Example 


This example lists operating procedures for record- 
ing time code, from a preset starting value, then 
reading that time code in playback. It also includes 
the presetting of user bits. Perform this record/ 
play sequence per the following steps: 


1. Turn on VPR power. 


2. On the TCR/G MODE switch, select position 
3 (TCG-1). 


10. 


11. 


12; 


13. 


14. 


On the TCG-1 MODE switch, select position 3 
(HOLD). 


Set the DISPLAY switch to the left (TIME). 


Preset and load the desired starting value for 
the time code, using the PRESET and LOAD 
switches as in paragraphs 3-3 and 3-4. 


Set the DISPLAY switch to the right (USER/ 
TIME). 


Preset and load the desired user bit informa- 
tion, using the PRESET and LOAD switches. 


Set the TCG-1 MODE switch to position 4 
(SEQUENCE), permitting the time code to 
sequence only when the audio 3 channel is in 
record. 


On PWA 2 of the VPR electronics assembly, 
set the audio 3 LINE/MIC/TIME CODE 
switch to TIME CODE. 


On the VPR control panel, set the AUDIO 3 
record switch to the up position, and place 
the VPR into record mode. (By means of 
the DISPLAY switch, either the user bits or 
the time code may be displayed during re- 
cord.) 


When recording is completed, rewind to the 
initial (preset) time code value, and place the 
machine in stop mode. 


On the TCR/G MODE switch, select position 
2 (TCR). 


Place the machine in playback. 


Use the DISPLAY switch to view either the 
recorded user bits or the recorded time 
code. 
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SECTION 4 
THEORY OF OPERATION 


4-31. INTRODUCTION 


This section contains VPR-2 Series and TCR/G 
interface information, a general description of the 
TCR/G operation, a circuit block diagram, circuit 
descriptions, and a software block diagram. 


4-2. GENERAL THEORY 


The TCR/G is capable of generating time code or 
generating the time code while locked to an ex- 
ternal time-code reference. As shown in the simpli- 
fied interconnect diagram, Figure 4-1, the re- 
stored generated time code is available (via jumper 
J6 in the A-B position) at the REMOTE connector 
or the TIME CODE OUT connector. 


4-3. NTSC System 


In record mode, the restored generated time code 
from pin 33 of the TCR/G is supplied to S4 in 
the TC position on PWA 2. This signal is ampli- 
fied and recorded on the tape. If desired, the 
TCR/G can be synchronized to an incoming time- 
code reference signal supplied to pin 43 of the 
TCR/G. In play mode, switch A23, on PWA 2, is 
in the tape position, and the off-tape signal is 
supplied through switch A29 to pin 19 of the 
TCR/G. 


4-4. PAL/SECAM System 


For the PAL/SECAM system, EBU Audio PWA 3 
is installed. In record mode, the restored generated 
time code from pin 33 of the TCR/G is routed 
to PWA 3 and supplied through J1, switch S3 in 
the TC position, to a record amplifier. The ampli- 
fied signal is recorded on the tape. If desired, the 
TCR/G can be synchronized to an incoming time- 
code reference signal supplied to pin 27 of the 
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TCR/G. In play mode, switch A11 on PWA 3 is in 
the tape position and the off-tape signal is routed 
via pin 61 to pin 62 of PWA 2. This signal is then 
routed through switch A29, and via pin 87 of PWA 
2, to pin 19 of the TCR/G. 


45.  TCR/G PWA 


The TCR/G PWA reads and generates time code 
in SMPTE/EBU 80-bit format. This format consists 
of four time-code bits followed by four user bits, 
alternately, for bit positions O through 63. Bits 
64 through 79 are used for the sync word. All data 
processing and 1/0 control for the board are pro- 
vided by computer circuitry which uses an 
MC6802 microprocessor chip. The microprogram 
for this device is stored in a separate, 4096 X 8, 
EPROM. A common, 8-bit, bidirectional data bus 
provides the interface between the computer and 
the rest of the TCR/G circuitry. Refer to the 
TCR/G block diagram, Figure 4-2. 


The microprocessor has an internal, 128 X 8, RAM 
which provides a number of 8-bit operational buf- 
fers. Included are input and output buffers, two 
time-code generator buffers, two tape timer buffers, 
and two “flywheel” buffers. During both play and 
record modes the tape timer and flywheel buffers 
are being incremented, or decremented, at a frame 
rate by tach pulses, via the add 1 signal. Similarly, 
the time code generator buffers are incremented, 
or decremented, by the ref frame signal. Under 
microprocessor control, these buffers are accessed 
to provide the display and signal outputs as selec- 
ted by the operator, using the PWA front edge 
switches. Selection of a given mode will display and 
output, the value of the associated buffer. The 
microprocessor also implements the various opera- 
tor selections for time and/or user bits. In doing so, 
ít must be able to detect whether data is time code 
or user bit information; it does this by checking 
the extent of any successive incrementing, or de- 
crementing. 


4-6. Playback Mode. Refer to Figure 4-2 and 
schematic diagram 1400165. In playback, biphase 
time code is decoded to non-return-to-zero (NRZ) 
data and a clock signal, which are then applied to 
a sync detector. On detection of a valid sync word, 
the 80 bits are loaded into a FIFO, causing a micro- 
processor interrupt, inter 4. They are then clocked 
into the microprocessor, via the bidirectional data 
bus. The value in the flywheel no. 1 buffer is used 
for the restored time code output and display. 
Under microprocessor control, this value is com- 
pared to each frame of the incoming time code 
value. If the values are the same, the flywheel value 
is used. If the values differ for three frames in a 
row, the incoming time-code value is jammed into 
the flywheel no. 1 buffer, updating it. Also, the 
flywheel value is incremented (or decremented) 
and phased so the restored time code output will 
occur in phase with the video framing. 


4-7. Record Mode. |n record mode, time code is 
generated within the microprocessor, by manipula- 
tion of the time code generator buffers. It is ap- 
plied in NRZ form through output port A35 to 
Manchester encoding circuitry. The encoded bi- 
phase mark signal is then sent off the board via pin 
33, for recording. Simultaneously, it is displayed. 


Both time-code generator buffers are incremented 
at a frame rate by the “early frame" signal, A53-6 
on the PWA schematic. This output initiates the 
inter 1 interrupt signal, causing the microprocessor 
to increment the values of both buffers. Prior to 
outputting the values of these buffers, the micro- 
processor must manipulate the data according to 
the selected mode of operation. For example, ex- 
ternal time code generator values may have to be 
used together with internally preset user bits (EXT 
TIME), or, TCG-1 time bits may have to be used 
together with TCG-2 time bits by placing the latter 
in the user bit positions (TCG-1, 2), etc. 


These microprocessor routines are initiated by 
operator switch selections, and system status sig- 
nals, which are applied to control port circuitry 
(Figure 4-2). The microprocessor regularly looks at 
each of three 8-bit control port words, by clocking 
them into its input buffer, one at a time; it pro- 
ceeds to the appropriate program routine when a 
change occurs. After all necessary data manipula- 
tion, ten 8-bit words of NRZ time code are 


outputted from the selected buffer, each frame, 
via output port A35. The output clocking is ini- 
tiated by the inter 2 interrupt signal, which occurs 
ata 10 X frame rate. 


4-8. Diagnostic Mode. The microprocessor 
program also includes a diagnostic routine, which is 
controlled by the operator, in the manner de- 
scribed in Section 5, Maintenance. This routine 
checks about 95% of the TCR/G hardware, and 
provides diagnostic information via the tape timer 
display. The routine includes a number of sub- 
routines by which the microprocessor checks 
each circuit area in turn, and displays the result of 
each check. In this way, the operator is directed to 
the specific circuit area of any hardware problem, 
for simplified troubleshooting. 


4-9. Circuit Descriptions 


The various functional sections of the TCR/G cir- 
cuitry are described in the following paragraphs. 
Refer to schematic diagram 1400165 and to the 
block diagram of Figure 4-2. 


4-10. Вірһаѕе Decoder. Figure 4-3 shows eight 
bits of a Manchester code signal (biphase mark), 
which includes data and clock components. As 
shown, а "'1'"" has a midpoint transition, a “0” does 
not, and there is a transition at every bit period 
boundary. The decoded NRZ data and clock sig- 
nals are also shown. The decoder must be able to 
operate during periods of tape acceleration and 
deceleration. 


The biphase decoder senses ones and zeros by com- 
paring the times between transitions for successive 
bits. If a time between transitions is greater than 
1-1/2 times that for the previous bit, then a zero is 
detected. When comparing against a zero, if the next 
time between transitions is less than 3/4 that of the 
zero, a one is detected. This type of decoding allows 
for maximum tape acceleration or deceleration. The 
decoded clock component consists of all the biphase 
transitions plus transitions denoting 3/4 of the way 
through zero bits. 


The decoder circuit selects one of four biphase 
signal sources: Biphase TC from the audio board, 
an external audio 3 time code (NTSC), an exter- 
nal EBU audio 3 preamp time code (EBU), or a 
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44 


MANCHESTER 
CODE (BIPHASE 
MARK) 


NRZ DATA | | | | || | | || 


Figure 4-3. Manchester Code 


feedback time-code signal used for diagnostic pur- 
poses. If an external time code is selected, the pre- 
sence of an EBU head causes selection of the EBU 
audio 3 preamp signal. 


The selected signal is applied to control circuitry 
consisting of a decoder control PROM (A15) 
and an octal latch (A8). The decoder circuitry 
is clocked by a 4-MHz oscillator (A32) which 
is not synchronous with the incoming time-code 
signal. PROM A15 controls two sets of counters 
to compare the times between transitions, for 
successive biphase bits. The output of the first 
set of counters (A4-7) is applied to a set of 
PROM's (A12-14) which transforms the count 
to 3/2 its value, if a one, or to 3/4 its value, if a 
zero. The new value is then loaded into a set of 
down counters (A18-21) and compared to the time 
between transitions for the next successive bit. 
An output from the down counter (A18-13) 
denotes its value has been counted down to zero 
before completion of counting of the next suc- 
cessive bit, thus indicating a zero for the next bit. 
If a transition is reached in the next bit, before the 
down counter output occurs, a one is detected. 
Therefore, the PROM uses the down counter 
output and incoming signal transitions for de- 
tecting ones and zeroes. 
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Also, the clock component of the biphase signal is 
generated by the decoder control PROM, based 
on the incoming signal transitions and the down 
counter output. The resulting NRZ data and the 
clocking signal for it are applied to a selector 
(A11). The two signals are passed to the input sync 
detector circuit, except during a diagnostic test 
which selects a feedback NRZ signal, and its clock- 
ing signal. 


4-11. Input Sync Detector and Buffer. Each 
frame of incoming SMPTE/EBU time code consists 
of a 16-bit sync word and eight data bytes. The 16- 
bit sync word includes 12 successive ones and two 
bits at each end of the word for identifying the 
direction of tape movement. 


The decoded data (selected by A11) is applied to 
an address line of the sync detector PROM (A3). The 
outputs of this PROM are applied to the other 
eight of its nine address lines, via an octal latch 
which is clocked by the NRZ data clock. The 
PROM operates as a counter, to detect the 12 suc- 
cessive ones which identify a sync word. 


The decoded data is also clocked into a shift regis- 
ter (A9) for grouping into 8-bit bytes. The data is 
right-shifted in or left-shifted in, as controlled by 
the FIFO control PROM (A2), depending on the 
tape direction bits in the sync word. This properly 


orients the byte for FIFO storage, and eventual 
data bus transmission. 
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When a sync word is detected, the FIFO control 
PROM causes clocking of the sync word and 8-bit 
data bytes into the FIFO (A17,25). When the ten 
8-bit bytes are in FIFO, an interrupt is sent (A1-7) 
to the microprocessor (A47), indicating the FIFO 
data is ready. As this is not а high priority inter- 
rupt, the FIFO may continue to fill and overflow. 
An overflow generates a signal (A17-2) which re- 
sults in clearing of the sync detector latch (A10). 
This causes proper rephasing of the circuit, to in- 
coming data. 
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READ/WRITE 34 
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BUFFER 


04 03 02 


STACK 
POINTER 
H 
INDEX 
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The microprocessor responds to a FIFO interrupt 
by successively clocking the first ten 8-bit FIFO 
bytes onto the data bus, and clocking the eight 
data bytes into the microprocessor RAM (via the 
microprocessor’s accumulator buffer, Figure 4-4). 


4-12. Timing Generator. As the time-code out- 
put must be phased to video, the timing generator 
receives a 64 X H clock from the Reference PWA, 
and a reference frame signal from the Control 
Track PWA. These signals are used for providing 
phased timing signals to the rest of the board. 
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CODE 
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Figure 4-4. Microprocessor Block Diagram 
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The timing generator consists of a counter chain 
(A44,46,54,55) clocked by the 64 X H signal 
(pin 39) and logic for phasing the counter to the 
ref frame input signal (pin 59). The circuit outputs 
include two interrupts, inter 1 ("early frame") and 
inter 2 (10 X frame). Also, phased clock signals are 
provided for the output buffer (A35), the biphase 
encoder (A26,34), and two control port buffers 
(A16,24). 


4-13. Interrupt Logic. This circuit consists of 
latches for each of four interrupt signals and a 
priority interrupt encoder PROM. An interrupt 
clocks the associated latch, applying a zero to the 
PROM. The PROM outputs an interrupt request 
(IRQ) to the microprocessor and provides two bits 
to a buffer (A36) to identify which of the four 
interrupts occurred. The interrupt is cleared by the 
microprocessor via the interrupt acknowledge latch 
(A28). 


4-14. Input Ports. The input ports consist of the 
control ports (A16,24,36) and the FIFO time code 
buffer (A17,25). The outputs of these ports are 
applied to the data bus under microprocessor con- 
trol and clocked into the microprocessor RAM. 


Control port latch A16 holds four coded bits de- 
fining the states of switch S1 (PRESET) and S2 
(LOAD). The other four bits in the latch are con- 
trol bits representing timer zero (pin 40), PAL-M 
(pin 69), 1/2 frame rate (pin 61), and REM/local 
(pin 37). Jumper J2 normally grounds the REM/ 
local bit, indicating local control of the VPR, 
rather than remote control. The remote control 
position of J2 is described in jumper Table 5-1. 


Control port latch A24 holds three bits defining 
the selection made via the TCR/G mode switch 
S3 and three bits associated with the TCG1 mode 
switch S4. This latch also holds two bits for the 
USER/TIME switch S5. Control port latch A36 
holds three bits of interrupt information and five 
bits from board input signals: 60/50, AUD 3 
TAPE/EE, REV/FWD, COLOR FRAME REF/ 
COLOR ¢ VALID, and AUD З REC. 


The 16 byte FIFO buffer (A17, 25) used for time 


code data generally holds 10 bytes at a time. 
The extra storage capacity allows for delays in 
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interrupt acknowledgments and for varying speeds 
of NRZ data input, with varying tape speeds. 


4-15. Output Circuits. The display output circuit 
consists of output ports A37,45 and display ad- 
dressing logic A26,27,30,38,42,50. A37,45 are 
4-by-4 register files. Four data bus bits are written 
into the 4-by-4 register files using the write port 
under microprocessor control. Four display output 
bits are read from each register file using the read 
ports. Writing and reading can occur simultaneously. 
The sequential read addressing is provided by count- 
ing circuitry clocked from the microprocessor. The 
counting circuitry also sends the display address 
to the character generator, a clock signal to the 
character generator and the tape timer, and sends 
a clock sync signal to the tape timer. The output 
display data is sent on four lines to the character 
generator and the tape timer. 


The time-code output circuit consists of a parallel- 
in, serial-out, register (A35) that feeds a Manches- 
ter biphase mark encoder consisting of two ex- 
clusive-OR gates and a flip-flop. The encoded out- 
put is sent to the audio board via pin 33, as the 
restored/ gen TC signal. For diagnostic purposes, 
the NRZ data (A35-9) may be fed back into the 
input sync detector and the encoded Manchester 
output (A34-6) may be fed back into the biphase 
decoder. 


The output "mode port” A28, holds four mode 
display bits and four interrupt acknowledge bits. 
Two of the mode display bits are applied to a 
mode display control PROM (A29). The PROM re- 
ceives these and other control bits and provides 
output signals to LED mode indicators for the tape 
timer, TC reader, and TC generator (see Section 3, 
Operation). The other two mode display bits from 
A28 provide a TCR/G drop frame control signal 
and a TC/USER control signal. The four interrupt 
acknowledge bits are used to clear the four IRQ 
interrupt latches. 


4-16. Computer Circuitry. The computer cir- 
cuitry consists of a microprocessor (A47), a pro- 
gram memory EPROM (A40),.and an 1/0 control 
decoder (A39). The computer provides data 
processing and |/O control for the TCR/G board. 
The program memory EPROM is addressed by 
microprocessor address and enable lines, and 
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provides instruction words to the microprocessor 
in 8-bit bytes via a common bidirectional 8-bit data 
bus. The ИО control decoder receives address bits 
and enable signals from the microprocessor to 
enable the various I/O ports tied to the common 
data bus. 


4-17. Microprocessor. The MC6802 (A47) is an 
8-bit microprocessor having an internal 128 byte 
RAM. The principal operational buffers for the 
TCR/G program are located in this RAM to allow 
for direct addressing. The 6802 chip includes all 
the circuits required for fetching, interpreting and 
executing the instructions stored in EPROM A40, 
except for the I/O decoding function provided by 
A39. 


A block diagram of the microprocessor is presented 
in Figure 4-4. The device has three 16-bit registers 
(program counter, stack pointer, and index regis- 
ter) and three 8-bit registers (condition code regis- 
ter, and accumulators A and B) available for use 
by the programmer. Output buffers provide for 16 
address bits, three of which are not used in this 
application. Appropriate control signals apply 
these address bits either internally to the RAM, or 
externally to the EPROM program or the 1/О de- 
coder. The 8-bit data buffer is bidirectional, 
transferring data to and from the memory and 
peripheral devices. The data bus is placed in output 
mode when the RAM is accessed, preventing ex- 
ternal data from entering the microprocessor. Re- 
fer to the MC6802 data sheets for a detailed de- 
scription of the microprocessor architecture, 
timing, and signals. 


4-18. EPROM апа 1/О Decoder. The micro- 
processor program is stored in a 4096 X 8 erase- 
able programmable read only memory (EPROM) 
(A40) which is addressed by lines AO through A12. 
Lines A4 through A7 also address the 1/0 decoder 
(A39). 


The microprocessor uses “memory mapping" to 
access the appropriate hardware device (internal 
RAM, program EPROM, or I/O decoder A39) for 
implementing a program instruction or for fetching 
the next instruction. It looks at each of these devices 
as a block of (hex address) memory locations. The 
RAM has addresses 00 through 7F, the I/O decoder 
is 80 through FO (with some unused locations), 
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and the EPROM microprogram has addresses 1000 
through 1FFF. Additional enabling signals (E, 
VMA) and gating (A31) provide for enabling of 
only one of these devices at a time. For example, 
МО decoding will occur only if line A7 is high 
(above address 007F), and the EPROM will be 
enabled only if line A12 is high (hex address 1000 
or higher). Addressing the EPROM places one byte 
of an instruction word onto the common data bus, 
for input by the microprocessor. One-, two-, and 
three-byte instruction words are used. Addressing 
the 1/0 decoder causes enabling of an 1/0 port, 
except for output A39-9, which clears the FIFO 
port. 


4-19. MICROPROCESSOR PROGRAM 

Refer to Figure 4-5, microprocessor program block 
diagram. The microprogram basically consists of 
an initialize routine, an idle routine, an interrupt 
service routine, and four interrupt routines. It also 
includes a diagnostic program for self-checking 
of the TCR/G hardware, and time code increment- 
ing and decrementing subroutines (not shown in 
Figure 4-5). 


The initialize routine is initiated by a reset pulse 
(A47-40), which has priority over all interrupts. 
This routine includes basic housekeeping functions 
such as clearing the internal RAM to all zeros, 
setting the stack pointer, and clearing the inter- 
rupts. The program then goes into idle mode, 
which includes such routine functions as setting 
the mode indicators, loading sync bytes into the 
output buffer, and controlling preset operations, 
while waiting for an interrupt to occur. 


The highest priority interrupt is NMI (nonmaskable 
interrupt). This is a hardware interrupt which en- 
ables the PWA diagnostic program. Next in priority 
is a software interrupt, SWI. The lowest priority 
interrupt is a hardware interrupt request, IRQ 
(A47-4). 


IRQ can be produced by any of four hardware 
interrupt signals. Inter 1, the highest priority of 
these four, is initiated by the “early frame" signal, 
and is needed for correct phasing of time code to 
video. Inter 2, next in priority, is initiated by a 
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Figure 4-5. Microprocessor Program Block Diagram 


10 X frame signal, and is also used for correct phas- 
ing. The inter 3 sianal, initiated by the add 1 signal, 
causes updating of the tape timers and flywheels. 
Inter 4, with the lowest priority, notifies 
the microprocessor that the input FIFO port is 
filled, with NRZ data. 


As an example of an interrupt program routine, 
the inter 3 program accomplishes a number of 
functions needed to sequence the tape timers. It 
operates on tape timer 1, tape timer 2, flywheel 1, 
and flywheel 2, in that order. Starting with tape 
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timer 1, it checks for full frame or drop frame 
operation and loads an index register for address- 
ing. It tests tape direction and jumps to an incre- 
ment routine for forward direction or a decrement 
routine for reverse direction. The increment or 
decrement routine checks for 525 or 625 line use, 
increments or decrements the units-frame value by 
one, and checks the other character values as 
needed to provide the proper carry operations. 
When this subroutine is complete, the program 
proceeds to tape timer 2, then to flywheels 1 and 
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2. Finally, the program returns to the idle routine 
to wait for another interrupt. 


Similarly, the inter 1 routine manipulates the RAM 
operational buffers as required by the mode selec- 
tion switches, prior to display and output. The 
inter 2 routine causes storing of the appropriate 
buffer values into the output port (A35), at a 
10 X frame rate. The inter 4 routine includes in- 
putting of FIFO data into a time code buffer, 
comparing it with the flywheel value, and correct- 
ing the flywheel if necessary. 
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An interrupt program routine is stopped when a 
higher order interrupt occurs. The next instruction 
address of the stopped routine is stored in the 
“stack” register, in RAM. After completion of the 


higher order routine, the stopped routine resumes, 
by retrieving its next instruction from the stack 


and proceeding from that point. Several in-process 
interrupt routines can be stopped, at a given time, 
due to successively higher priority interrupts 
occurring. They will be resumed in reverse order 
of their stopping, as the stack is operated in a 
first-in, last-out manner. The stack register consists 
of RAM locations 5B through 7F. 
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SECTION 5 


MAINTENANCE 


5-1. INTRODUCTION 


This section contains maintenance information 
for the Time Code Reader/Generator PWA. The 
section includes jumper and test point tables and 
test procedures (Tables 5-1, 5-2) for using the 
TCR/G diagnostic program. Refer to Figure 5-1 
for jumper and test point locations. 


5-2.  TCR/G DIAGNOSTIC SELF-TEST 


The microprocessor program includes a diagnostic 
routine for checking the TCR/G hardware. This 
diagnostic is operator controlled, via PWA front 
edge switches, and displays the test results on the 
tape timer display panel. Step-by-step procedures 
for operating this diagnostic test are listed below. 
The test should be performed only in the sequence 
as given. Before starting the diagnostic, turn power 
off, remove the TCR/G board and position it on an 
extender, then insert the extender into slot 16. 


5-3. Display Check 


This test includes a check of all RAM locations, of 
some microprocessor operations, and of the 
TCR/G display output circuitry. Also, steps 7. 
through 11 test the operation of the mode port 
circuits, A28 and A29. Perform the test per the 
following steps: 


1. Turn VPR power on and place the machine 
in the stop mode. 
2. Set the TCG/R switch (S3) to position 1. Set 


the DISPLAY switch (S5) to the TIME posi- 
tion (left). 
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10. 


Set the TCG-1 mode switch (S4) to position 
6, to enable the diagnostic program. 


Momentarily press the LOAD switch (S2) 
at the LOAD position (right). The program 
then tests all RAM locations, some of the 
microprocessor operations, and the zero bits 
of the display output circuit. The tape timer 
display should show all zeros, and the tape 
timer LED should be on. 


Move the PRESET switch (S1) to the SHIFT 
position (left), then return it to center- 
position. The display should show all ones, 
with the tape timer LED on. 


Repeatedly move the PRESET switch to the 
SHIFT position, sequencing the display to 
all 2's, 3's, etc., until all F's are displayed. The 
tape timer LED should be on, with each set 
of numbers. 


Move the PRESET switch to SHIFT position 
(left), momentarily. The display should show 
all F's, with the TCR LED blinking. 


Move the PRESET switch to SHIFT again. 
The display should show all F's, with the TCG 
LED on. 


Repeat step 8. The display should show all 
F's, with the TCG LED on. 


Repeat step 8 The display should show all 
F’s, with the TCG LED on, and all three sets 
of colons should be lighted. 


. Momentarily move the LOAD switch to the 


DF/FF position (left). The display should 
show all F's, with the TCG LED on, the 
colons on, and all three drop frame LED's 
(at centers of colons) on. 


Table 5-1. Jumpers 


JUMPER POSITION FUNCTION 


Color phasing 


Normal position. 


For possible future use; color phasing per color 
correction signal. 


Local/Remote 
Normal (local control). 
Remote control use: 
In remote, and EE — TCG mode only. 


In remote, and TAPE — TCR mode only. 





Table 5-2. Test Points 

Scope trigger for mode port check (A28). 

Scope trigger for control port check (A24). 

Scope trigger for control port check (A16). 

Scope trigger for time code input port check (A17, 25). 
Scope trigger for control port check (A36). 

Scope trigger for time code output port check (A35). 


Scope trigger for display port check (A37). 


Scope trigger for checking input port clearing (A17, 25). 


Ground reference for other test points. 
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5-4. Control Port Checks 


These checks verify control port circuitry, by 
sending mode selections, via A24, to the micro- 
processor, then checking the resulting microproc- 
essor outputs. With the VPR-2 still in stop mode, 
perform the following steps: 


1. Momentarily move the PRESET switch to the 
SHIFT position (left). The display should 
show all 1's. Ignore all other LED's. 


2. Rotate the TCR/G mode switch (S3) through 
all its positions. At each position, the display 
should show the number of that switch posi- 
tion. Then set the switch to position 1. 


3. Move DISPLAY switch to USER/TIME posi- 
tion (right). The display should show all 6's. 


4. Rotate the TCG-1 mode switch (S4) through 
all its positions. At each position the display 
should show the number of that switch posi- 
tion. Then set the switch to position 6. 


5-5. Functional Test 


This test checks the interrupt logic and associated 
circuitry, including some of the A36 lines. Incre- 
menting and decrementing of the tape timer and 
flywheel buffers, due to the add 1 pulse, is verified. 
Load a tape, put the machine in play mode, and 
perform the following steps: 


1. Place the VPR-2 into slow motion (approxi- 
mately 1/10 normal speed), then momentarily 
set PRESET switch to SHIFT position (left). 
The least significant display position should 
start sequencing from zero through F. Adjust 
the slow motion knob for a convenient speed. 
The same sequencing should then occur, in 
turn, for each of the remaining display posi- 
tions. After the tens-hour position has se- 
quenced, the sequencing will start again in the 
unit-frame position. 


2. Set the slow motion knob to the reverse jog 
position. Verify that each display position 
sequences in the reverse order of step 1, 
above. 
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5-6.  NRZ/Biphase Test 


This routine tests the NRZ loop first, then the bi- 
phase loop (Figure 4-1). The microprocessor gen- 
erates a time code number, routes it through out- 
put buffer A35 and through the NRZ loop, then 
reads it from the FIFO (A17, 25). It repeats this 
for a simulated reverse tape motion. Next, it en- 
codes the time code number and sends it through 
the biphase loop, then reads the resulting NRZ 
data from the FIFO. It repeats this for a simulated 
reverse tape motion. The test is performed as 
follows: 


1. Place the VPR-2 in stop mode. Using a jumper 
wire with alligator clips, ground pin 50 of 
the TCR/G board to a convenient ground 
point such as TP9. 


2. Momentarily move the PRESET switch to 
SHIFT (left). For a successful test, the dis- 
play will show: 00 00 GOOD. 


3. If the test is not successful the display will 
show: 00 00 XBAD. 


4. X will be 1, 2, 3, or 4, where 1 and 2 apply 
to the NRZ test and 3 and 4 apply to the 
biphase test, as follows- 


a. IBAD: FIFO not filled, or FIFO filled 


but inter 4 interrupt did not 
occur. 


b.2BAD: same as 1BAD, but for reverse 
tape direction. 


c. 3BAD: indicates problem in biphase de- 
coder or biphase encoder. 


d.4BAD: same as 3BAD, but for reverse 
tape direction. 


5-7. Return to Main Program 


When the diagnostic test is completed, return to 
the main microprogram by one of two methods: 


1. Turn power off, remove the extender, remove 


the jumper that connects pin 50 to ground, 
and replace the TCR/G into slot 16. Set the 
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TCG-1 mode switch to the desired operating 
position, and turn power on. 


If the board is to be left on the extender, re- 
turn to the main microprogram by manually 
resetting the TCR/G board. Do this by mov- 
ing the PRESET switch to ADVance (right). 
Remove the jumper that connects pin 50 to 
ground, and set the TCG-1 mode switch to 
the desired operating position. 


TIME CODE LEVEL ADJUSTMENTS 


If required, perform the following time code level 
adjustments on the Audio PWA 2, and EBU Audio 
PWA 3. 


1. 


2. 


3. 


Remove power and extract Audio PWA 2. 
Place PWA on an extender board and insert 
into slot 2. 


Set switch S4 on PWA 2 to TC (time code) 
position. 


Set VPR-2 front panel TAPE/EE switch to 
EE position. 
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10. 


11. 


Apply power and adjust TC level input poten- 
tiometer R484 for +2 reading on the front 
panel vu meter. /// ?2 


Connect scope to pin 86 of the PWA and ad- 
just R163 for 4.0 Vp-p. 


Remove power, remove extender board, and 
reinstall PWA 2 into slot 2. 


With power off, extract EBU Audio PWA 3. 
Place PWA on an extender board and insert 
into slot 3. 


Check that jumper J1 is in the B-C position 
(INT TC). 


Set switch S3 to TC (time code) position. 


Check that TAPE/EE switch is in the EE posi- 
tion. 


Apply power and adjust TC record gain 
potentiometer R49 for +2 reading on the 
front panel vu meter. 


. Remove power, remove extender board, and 


reinstall PWA 3 into slot 3. 
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SECTION 6 
PARTS LISTS AND SCHEMATICS 


This section of the manual provides parts lists, assembly 
drawings and schematic diagrams for the VPR-2 series Time 
Code Reader/Generator Kit Accessory, Part Nos. 1400849 
(VPR-2 Serial Nos. 101-399), 1400859 (VPR-2 Serial Nos. 
400-1849), and 1400860 (VPR-2 Serial Nos. 1850 and up 
and all VPR-2B’s). 


TABLE OF CONTENTS 
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1400840-03 TIME CODE READER/GENERATOR KIT 
(VPR-2 SERIAL NOS, 101-399) 


REV. 5 
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1400163-04 TIME CODE READER/GENERATOR PWA REV, E 








DESCRIPTION 








ITEM | PART NUMBER 
ТЕМ PA 











1409165 SCHEMATIC 





















1409251-02 | KNOBS, MACHINED 


1400209 | PROM, TCRG РАСМ EE 


1492321 PROM, BI PHASE DECODER CNTL 


























1490302 PROM, BI PHASE DECODER 1 
1490393 PROM, Bi PHASE DECODER 2 
1409305 PROM, ВІ PHASE DECODER 3 
1490305 | PROM, SYNC DETECTOR 
1490306 PROM, FIFO CONTROL ü 
INTERRUPT CONTROL 


MODE DISPLAY court Г 









































































1400903-01 | SHIELD 













EJECTGR, HANOLE 


14 

15 

15 

17 LABEL 

[18 | 505-01 | WASHER, BOWED 

19 | 283-15 | SPACER, PLAIN .140 10, .250 00, .125 LG. 
[22 [sns | SCREW,MACH,PAN HD, #4-49 X .438 LG. 
E 
е | 
2 | 


1400094-01 












SCREW,MACH,PAN HD, ASSEM MASH, #4-40 X .212 LG 














WASHER, SPLIT LOCK #4 








SCREW,SET #4-40 x .188 LG 





CAPACITOR,MICA 200PF 5% 
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CAPACITOR,TANT DIP 22UF 15V 
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CAPACITOR,TANT DIP 7UF 20V 
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064-116 CAPACITOR, СЕВ DISC .O1UF, . 
034-177 CAPACITOR, ЛІСА, 100PF, 500V, 5* C33, 34 
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RESISTOR,C.F. 2.7K 1/4W 5% в 








RESISTOR,C.F. , 4.7K OHMS, 1/4, 52 ith: 








35 | 056-830 RESISTOR,C.F., .10K OHMS, ТИМ, 5% 











37 | 056-842 RESISTOR, C.F., 5.1K OHMS, I/4W, 5% | 3 
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592-165 | SOCKET, 1.С. 40 PIN DIP REF:A47 
71 | 582-153 24 PIN DIP REF :A40 
REF:A2,3,8-10,12-17, 
72 | 582-153 20 PIN DIP 28,25,28,36,57 
REF:A1,4-7,11,18-22,27,29, 
73| 582-134 16 PIN DIP 35,37,39, 51, 44-46,54,55 
REF :A23,26 ,30- 34,38, 
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122-494 | SWITCH, ROTARY $3,4 
8| 119-723 SWITCH, TOGGLE, SPOT (ON)OFF(ON) $1,2 
119-724 SWITCH, TOGGLE, SPDT (ON)NONE(ON) $5 
SLEEVING, SHRINK, CLEAR REF:FLI 
81| 187-361 TEST LUG TP1-9 














NOTE: [> STATIC SENSITIVE. SPECIAL HANDLING 
REQUIRED PER НЕ1-1. 
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3. SCHEMATIC REFLECTS REF DESIG | ^*! А41 АЗА AN Al A36,57 | Ае,24 A37, 45 A40 LAST USED! NOT USED 
4 iODES ARE P/N ere AMPEX P/N 587-750 | 587-534 | 587-746 | 567-760 | 582-770 | 589-449 | 569-537 | 587-705 |1400300-06 | 1400302-01 | 1400304-01 | 1400306-01 | 1400308-01 
z Z BIO ко» | Уемеов P/N | 74.60? | ?74.soe | аве | 7415187 | 7415174 | 7455144 | 7415374 | 7415670 
VOLTAGE (PIN) | +5м CIA) | e&v (14) | +5У (14) | +5М (16) |+ву (16) | +5у (20) | +УМ (20) | +53 (16) |+9м (24) |+Sv (20) |+5ү (20)|*5V (20)|*5V (16) 
GROUND (PIN) (2 (7) (7) (8) (8) (\0) (10) t8) 
REF DESIG | ^38,50,53| A30,52 | A39 Baud | A8,10,28 | A32 A56 
AMPEX P/N 507-533 | 587-513 | 467-279 | 587-773 | 587-766 | 569-33 | 589-305 | £90-/93- [1400301 -01| 1400303-01 | 1400305-01 
VENDOR P/N | 74LSO4 | 741932 | 7456146 | 7455163 | 7414191 | 74.9275 | мноо-ем | 9637 дон = 
VOLTAGE (РН) | +5v (14) | t8 v (14) | sv (16) | esv бе) |+зм бё) | esv (20) |+5у (4| tsv (8) [9v (20) +sv (10)|+5м (20) 
ROUND (Pin) со Un t8) 08) (ву (4) 


АМРЕХ 1809449-03 






















































Reader/Generator 


6-5/6-6 


ADDRESS: PROM CODING CHART 


























HEX 000 ою 020 030 040 050 070 
DECIMAL О 016 032 048 064 080 = 2 INPUT ADORE SS EET 
Bl H E 
паша пш п ш ENNEN) DUE EL exe eee АВЕ 
Ao TEER Eee eee eee eee т EROS ротна SUR Basses Пре нин GR a eee eee Ao во tc тн 
A | аш [| | aa ва Í] [С] T] [I] [I] LI | иш [T] иш иш [T] [I] иш m an an Ba anu иш [T] an ви [T] I] an ae [1] [I] A SS 
[озын ьул усте аш ea Soa e ет рг i ea 5e E les O = ee I ем Е |] | SERD Bl Ø TC FB 
A 2 вази ГТГ [III] =G LITT, rt tt | [ITT] [III] [III] [IIIJ [II] [IIT] [III] [IIT] TIT] TIT] As ——— 
ЭТНИ eee) ESE EEE BEES Gere E au БЕНЯ WESSESSEN SE EE) pue nue ue = O OES DL ae Ee ЕЕН Gs E u = -¿:] NECS] eee eee) NRZ TC EB 
A 3 HHN] [[IIIIII| [IIIIITI] ЕТІ TIT TTT TIT | TIT ITT TTT | IIT TITI TI IIT] A3 — 
[m expen n] Е ا ا ا ا‎ С ГЕНИЯ ПЕСО L = ST, FRE, RENEE TET REE EES RE аа REE Ее NRZ CLK FB 
A 4T LULT[TIILIILILLLI| 3 ЕТЕТ ТТТ [IIITIIIIITIITIITI [IIILIILLILLLILLJ A4 —— - S  nso 
ВЕНЕ ЕЯ CR Re ASC 2 1 EOS (ES A ES guacas: (SE) АЕН PE ИНЧЕ ی‎ CEE Re: Ен EVENIET ا اه ا‎ DS FNABLE 
A 5 [т ГТ ГГ Г Т Н ТУТ Г] [[ Г TTT I А 
E SANS SF cuzsperp. [reae ea la mE mal oS Ses o I AR SAE A БЕ ا ا ا‎ > Е | LOAD 1 
A6 [Ттт [ГТ ГГ Г ПП А 
ES sl < ate сүрү т f. Cee Oe cepe a OT N 2 ae Ке тана O у. N шсш» е de ы дүз. ыгыр — ice [Ec s „уу {р ec су: LOAD 2 
А 7 ш ш Г [| Л ITI ГГ Г ГГ ГГ ТГ ГГ ПГ ТГ А 7 
ВЕРЕ ae E ee ees [ЕЛИ a ale o A, (ae ПЕ ES A (ЕА IERI] aes БЕШЕНЕ ieee е ee eee Saas 
A 8 ILILIIIIIIIIIDIIIIIIILIIIILIILIIIIILIIITIIITIITIIIIIIIIIIIITIITIITIIIITIIITDT[ITITIIITIIIIIIITIITIIIIIITIITIILIIILLIIIITIIILIIIIIlIILllIILLlILIlLlLL) Ag 
Ecc v.n ا‎ [zi ees BS р eee mein Бета KERG I m ul 
A 9 [ITIIIILILILIIIDIIIIILILLLLLLLLLLILILILITIIIDIIIITIIIIIIIIIIILIIIIÍIITIILILILILLLLLLLILLLLLLLILLLLLLILILLITITIITITITIIILIILLLLLLLLÉALILLLLLLLLTLLLLILLI Ag > 
OUTPUT DAT 
ве ве ве ве | AD вв ше TC 
fi ee ee ee ا ا‎ ne ee шщ ee шшш ш NRZ TC 
ey ЕЕН AC Sl SS SN ee ССК ees ا ا‎ ee ШЕШЕП = ا‎ ee ee ЗЕЕ ЕЖЕ енд КЕ ба NRZ CLK 
И ое ا[ د دا ل‎ Е. ج‎ ee ei а ара ooo eo eet ete ENABI E 
крл ا ا ا ا ا‎ Е НИЯ cca eee ea КОЖЕ Pe ЕРЕ СЕО СЕЕ ЕЕК, СА e e ee pee eee a ee | ew eee ee SSSSENEIQEESSESSN > 3 TOAD 1 
-n الا ا ا ل ل ا ل‎ se ee se Е РЕ LOAD 2 
fig: eo TC Rr eee PS Sa ee o oe ER o lz a It soe E A a a ПОЕТ ЗЕ اھ > دار ا ل ا ا ل ل‎ 
иШ ЦОС ССОО ТГТУ ТГТУ ТТТ | 
1 EmN ОБА Bees ЕЕ БЕЗЕ ү. [mop oi mp Ete [pes re [el 
LLLLTLLLLLLLLLLILLLLLLLLLLLLLLLLLLILLILLLLILLLLLILLLLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLILLLILLLLLLLLLLILLLILLLIILLLLLLI-D 7 
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF FFFFFFFFFFFFFFFFFFFFF00110011021302130415041506170617 HEX Dga-D 


33333333 33 333.333 33333 33 33333333 333333333333333333333333333333333333333333333 33333333333333333333333333333333333333333333333333333 НЕХ D,-D 
HEX 080 090 ОАО ово осо оро OEO OFO 
DECIMAL 128 144 160 176 192 208 224 INPUT ADDRESS 


240 
r mmm ao PHASE TC 
Sn A; мно DUKE aco Cer [p == Bl Ó' TC IN 
an гш an mm ma an on an on na ma na 0) Ê 
p qoe болна GR СБ а параи E Tope qc Bl TC FB 
тг ашаа ттт шш ITT NANN nnna RRAS puaa TTT anan Г. nann GRAN А. ВВ ТС FB. 
eal LE AL AT Е A SN AA ST ПК A C ЕЕЕ I ЕЕЕ PTE TT TLD WA GES ШОНЫ AE MEDIE REL NRZ TC FB 
111111 1111114 ттт) ТЕГЕЕПЕ ТЕГ вювсваша [TTITIIIT] 


ae Еа ee ee ERREUR r "ТТТ иа = зе паша БИРӘ ا‎ HERES FERES РАВНО Е aus СР ا ال ار ا‎ 3 NRZ CLK FB 
LITT TT ЕТТТ LITT tt Tritt ] шш ТЕТ | ГЕТЕ Aq— -- 
ш ТТТ ІТТ ттт ТТТ ТТТ] А ABLE 
E ДЕНЕ ТЕЛЕБЕЗ (О ل ا ا‎ ЕЕ ВЕ (SSNS (ETS ا ال اا ر‎ БЕЕН СОСН НЕЛЕР 5 


ПИКИР و‎ ОЛТИ ст ГЕ LOAD 1 
[IITIIIIIILIIIIIIIIDI]IIIT]IIITITIT]ITITIITITIITI[ITITILITIITITL]TITITITI]| A 6 
йыны (AN CEA CHEN kau CORPSE PE ERN СЕН SAAD КЕБИ aqui Saam оса (ERE! CA) [ИИ CRINES CTS Sim ПЕШ REE saam (ESSENT ИШНЕН (SR ee ИШЕН IESU ee ee 





ا 7 ل БЛЕР a a ЕС МЕДА ИВАН ee le ee a ne‏ ا ا ا 

Д ТТС ЕТЕТ LLL IL ll Ill llilllllli IL. [тї [гт гг тїгї тг тї ТТТ ГТГ А 8 
a SPEM [o pr qtue LI EOR zs 

LIDIIIILIIITIIIIIILIILILILLIILIIDIIDLILLILIIITILILILILITIIIIIITITIIIÍTIIIIITIIITIITITIITTITIITIIITIIIIIITITIJIIIIIIITIIIIITIIIITITPIIDITITIITITTITIT] Ag 








































Do ча ша RN ве ве NE EN вв ANAS EET] ТГ ГЕО ва Т ве ве вв ве ве ве Do 
D | IILI III E а E поно A A O поно E E E Bee а DAR а R E пн D A A гг гг а ш] Di bird d: 
D —smáÓ—— 111511 м M MOM NON UN IIT EL г TT IL S TL E гг ие oe ии OC B — D , “2 CLK 
Ds ا ا حا ا ا ا ا ا ا ا‎ Саа ا ا ا‎ ERY et ps ENABLE 
3 
" LOAD 1 
04 ڪڪ‎ s Mr г МЕНЕ Sa D4 LOAD 2 
Ds тті 05 
De -ттїтттїтттїтїїтїїїтгїтттїтттї тїї єттї тт Ааа ааа но о ЖЖ Ов 
D? тт таа ааа ааа Ей аа ааа ee ee ee D 7 


FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF889988998A9B8A9B8COD8COB8EO9FB8E9F008C9D11028 E9F13048A9B15068A9B17889988998A9B8A9B8COD8CODSE9F8EO9F HEX D 
NOTES 333333333333333333333333333333331111111111111111111411111111111113333333333333333333333333333333322333322223333222233332222333322 0 


í HEX 0-93 
I. PROM PART NO 15 1400301-01 = 


4. PAPER TAPE PT 1400301-01 PROM No. 1400301. B1 ¢ Decoder 
AVAILABLE FROM AVSD DOCUMENT CONTROL. Control PROM, A15 


5. PROM SIGNATURE IS 922902 


2. MAKE FROM AMPEX PART МО. 589-676 
3. PROGRAM AND MARK PER sc 1499301 


АМРЕХ 1809449-05 6-7 


ADDRESS: PROM CODING CHART 


HEX 000 ою ого 



























































32 

v рина 

nam М + М2 
_ N2 «NÉ ` 


030 040 050 070 
DECIMAL 0 016 032 048 064 080 me 12 INPUT oe RE 
A ани ооо ново вооон оноаваин [NM M EN NE NEM NE NN EN NN ә шиш SSB B 
oC poo qi E TI qu qc b p ed pr Eq: mp- 
А | an ва ва ва an [I BEEN |) [T | [| BEN | | [I BEN [| aa ве ве Бя ГГ s. ав ва ва ве а [T] вв | ИГ] [T] [| 00 [I] [T ] 
[o repe eee. E ae ee a ee ces. up c4 Pa eee ee Ee Ges [p qt eee 
Ao l Í| IIT] == [III] [ITI] [ТТТ] [III] Guan ГГ] аташ нива TIT) TIT] [III] [III] [III 
ЕБЕ redu zt EL SEE ee (RD i.p pet PE ic Gea ee ee ССРО ee pet Ip x] 
A3 rT TTT ITT | ТТТ ТІС ТТТ] ЕТТТ) [[IIILIII [[IIIIII] ТЕГ | 
ее Е TEE EPSEESEEI Ческа BESO PR ED UU UTS ss Иня: DARE RS CSI Te ا ا داد‎ 
Ад т [ITIIIIITIIILIILIL IIO Г ГОТ | 
ERE TT ОБЕ ОБИЛИИ GDR ПИРИ u Ea EP ИИ (SE аР лр GET ЕН o Tp: [eem пробе el ee ee ПЕНА es ГЕН pc 
As [т Г г т Г ГГ Г ГГ Г Г ‚ГГ III] 
ee ЕЧЕИ СУ (ЕНЕР LS ИЗВИНИ ET GR mde ES PT ES o CR eps (ee eee Pe) эу aT ا‎ ыу ا ل‎ у ا ا اا‎ 
A6 ГТ ТГ Т Н ТГ ГГ ГГ ПГ Г Т Н 
Es peer. nr SCM Rit rd Га а уа ыу IE GESSESEI БРЕ UNIS) раро Печи аа EEE ee АОИ a RO RTE ЕЕН 
А7 S E кына ШЕ Е les ЕСАБ уа e аз Е СЫ ТЫКЕ: DUNS SAN Тарс np EEEn Er Е ae 
Ag ROCCE tot rH IT! партито Pe ГҮН тате HII ваш даи итн 
Ag Bee epee ЕН ЕНТ pr bo ПТ) 2 ТЫН ГГ] Ата та 























ВЕЖДИ NAS eee ee 
[I[IIITIIIIIIIIIIIIITIIg] 
Р ЗВЕРЯ pm cq واو‎ cepa EVER [zo [rmm ee ee ea LII cec 
[ТТТ г Г ГГ ГГ ГГ Г [Г Пп [IIIIIIILIIIILIITITIITII]l 
[D xr. АЛБА [e BERAC Se ES БЕТА HEEE ee a SEE EEN Ee ES EUR рири Sea] LA MS) (Paes ae eee РЕВЕ 
PTO TTT LTT OT DAT TT TTT TL TTT TT а Te т Г Г Т Г 
D [E Xerxes [usc erat perte eeu [ic e e] ar REIHE 
7 7 
0011334466779 9AACCDDFF0022335566BR99BBCCEEFF 1122445577 88ААВВООЕЕОО1 1334 4667799АА CCDDFF00223355668899BBCCEEFF112244557788AABBDDEE HEX Dg 05 
000000020000000000000C1111111111111111111111222222222222222222221111111111111111 111111222222222222222222222233333333333333333333 HEX D, -D7 
HEX 080 090 ОАО ово oco оро OEO OFO 
DECIMAL ı28 144 160 176 192 гов 224 240 INPUT ADDRESS 
Ao aWNNNMNENEMNEMENMNENMNMEBMBENMENMNEEMENMNEENENMNMNMENEMNEENEHENMEMINENNEINESISINI:SSSZ/SJ)INBSINIS SII ENIM SEINSNSFNINE E NE NH HN Nu Nu um uM. Ao 1 
БЕШ ا ل‎ cup lc EES IESE pee 
А | ва ва ИШ ТГ ИШ | ве GE ве ве ве ве ве ве ве ше ве ве ве ве ва ше 































































2 
АЗ Рони езшен (ВЕЧЕ е а орела TSM NE EE ES Arc 
А? [IIIJ ваша ТГ] типш ІІ Bane тиши СТЕ | [III] [III| [III] [ITI] [TII] [III] [III] [III] Ao 
ишш D ү Í | a a len Ape PT c cp ee Tees ee ae Peek ل و ا ا ا ا‎ oe اا‎ 8 
Az PTT TTT Tt | [IIIIIII] II III! ГТГ ТТТ | ТІС ТЕТЕ? III III! PT TTT TTT Buc eee 
|= AS Sel sa lb eei Sl le Poi e Ms E lay БА a oe O a CERA ЕБВ СРАВНИ 16 
Ад IIITIITIIITIIIIILIS ГТГ ТЕТ [IIILILIIIIITITILII] PIT TT TTT TT tt tt tI А4 
А [ceux ec ا 2 ا ا 2 ا چ ا ا ا‎ ef ae Pe ا اا‎ ЗАЗ СЕРР ИБЕРИИ ОЕ) ea | ا‎ 32 
5 [| Г Н [ү ГГ, [IIIIIIIIIIILIIIITIIILIIITIIITITIT]] SS 
A E БОЕ ART aes (Ge (Ee НЕЯ ык GS ES (ee ЕЗЕРО a Rae AR cue exci ТИШИ И mx 64 
6 оошсо irri iy rire rrr yg TTT Ag 
A [pc ПЕ CE ee a a ee o Pe ee ee sd [осе үчле ж Уу, рз е рс, tdm [pue А N+N/2 
7 f 
БЕРИЯ T TAS ES КОЗЕЛ РЕНН ANA р мы ISE „Ке IR к ш ы ст (чес жадсы, ree) eee r U << e] ] 
Ag IIILIILLILELLIILLLIIILLLILLLLLLILIILIIILIIIILIIILIIIILIILLIILILLIIILIIILILILLILIIIIILIII]III]III]IIIIITII]IITITITITITIIJIIIII РТТ Ag N/2+N/4 
е SEKE ps4 LE [lcs (eee اج لا‎ ра Eee ES xe Е ل‎ E E БЕЛЫЕ МЕИ a es 
A 9 ACCC CCC TTT TTI A g 
B OUTPUT DATA 
ИШ ИШ ТГ ЗИ ИШ ИШ ИШ ИШ ИШ! ИШ ИШ ве ве ви | ве NEN |. 
D. ти NEN EN IN NEN | NS мит и END] NM ши ю NE ш ш E а EE зе тава T єл ба аа желш a E ae =o за ELE за sima аа = 5o 2 
D. Er a ши жш иш шш Tum ишш ишш. киш ини کے‎ нин ишш шу кин Г ни. гл нши шшш I шшш шш шщ D, ` 
05 IITTI] LT TIT] [III] [III] LT TTT DENGE [IITITI [TITT] [T li] III ТО TIT] LTT TTY D^ 8 
D ا‎ Bee TAE ee ees EE HEEE EERE EERE EES EEE БНО a ا س ل ا ا‎ Ee Ee нана 3 16 IL 
4TLLLLELITTIII TTT TIT | [[[IIIIIIITI!] [IIIIIITITITI г TTT Tet | [[IIIIIIIITJ D4 
ا ا د ل ا ا‎ ig du lL | | | | а as eee) ESSE: VER ae) ت اا ت ال ا‎ ee CARRY Tl 
Os 1 пари оо Е — [Dni сауни TTT TIT —-—— Û 5 
De-FTTHIPHTTETTHTTHTTHTTHTTHTTHTEHTTHTTITTTEHTTTHTTHTTITTEHTEHTTHTTHTTHTTEHTEHTTITITHTTEHTTHTTHTEHTITHTEHTHE- De 
07 [ITILIILILILLLLLLLLLLLLLLILLILLLILITIIIILILLIITIIILILLIIITLIILLLITI]TTITITITTIIDIILILLILLILIIIIILILILILALILIALILILLILIILLII'II]I[IIITITTITTTITTTTITIEI] 0? 
0134679ACDF0235689BCEF124578ABDEO134679ACDFO235689BCEF124578ABDEO134679ACDFO2356 89BCEF124578ABDEO134679ACDFQ235689BCEF124578ABDE HEX Dg -D 
NOTES 00000000000111111111112222222222111111111112222222222233333333330000000000011111111111222222222211111111111222222222223333333333 HEX D4-p7 
. PROM PART №. 15 1400302-01 PAPER TAPE РТ 1400302-01 


2. МАКЕ FROM AMPEX PART NO. 289-676 ` AVAILABLE FROM AVSD DOCUMENT CONTROL. PROM No. 1400302. B1 ¢ Decoder 1 


PROM, A14 
3. PROGRAM AND MARK PER SC 1400302 5. PROM SIGNATURE IS 8H5542 : 


6-8 


AMPEX 1809449-03 


ADDRESS: 
HEX 000 оо 020 030 040 050 060 070 
ECIMAL 0 016 032 048 064 080 096 "2 INPUT ADDRESS 
CAR 
ложата RH OR ARORNN ENNNNONNNGSPEPEBEPESHAESEPMENSUBNENNNBNMNENNENENRNERNNENENWNE ^, . 
А | ae иш [I] aa [| | [|] ва an an [I] LI] Ga =G aa LI] ва ве зо [I] иш [1] an ГГ] = Í] mG Ba mu an an an an А | 
[оу [ж ЕРИ Ee) eee сс ре = = ы рсе сл. ы: э Жуу жр сг ы, с=с гш | [zo ees ИЗБЕ BERECHNEN Ey Ps Октиси ee) 2 
Ao [LIT] LI TI, [III] TLI] [TIT] [IIT] тийш LIII! [III] TIIT] TIT] TIIT) rT TT] [IIIJ [III] [III] Ao 
ee [ыз ВЕЕР Ge л ы ee ee S J E SS ое ee ee nl eae RERO] [с] h 
As ITIITI) [IIT III] [III[III] TTT TTT TT | ГОТ TTT | ГЕТЕ TT ETT TT TY TIT TT II | A3 
A [IIIIIIIIIILIIIII] Г Г ПШ [[II[IIIIIIIITITI] ГТГ ГГ А Me ONIS 
ба аашаа ЕТТЕР Їтїї тї її Ди 16 
BEI натисни известен, EGAN! E TE Se es сломена ES quc b co 6-4 E новата EEE EE ا ا ا‎ Š T AN о о о RTT 
Ag [ТТТ тг и Г Г ш | Ó Ag 
[ы чы та ee) ee SICUTI БОИНГ СРЕ idee pes ا له‎ Ven e usasapa ER КОРЕЕ e SE eee, air TOASTER Ss Rr ae CIB N 
A? [ГТ ТГ Г Г Н Г Н л Г Г Г ГГ ГЇ ГГ ГГ Ат 
БЕЙШЕН) есен EE E DIE ОБО ee ee Beet rarer) Eee ОНЕГЕ (ened (Cece) emery fS cR nv РЕЯ —— = | 
Ag вавевеввевевевовевевевевоввсввевевовававесвавававазавовавовавевевевавававовававвавасасвововавававовавававававесасаваросанопаваша Ав 
A Г 1 1 Г Г 1 ааа ааа аа rt Ag 
OUTPUT DATA n 
+ i 
Do} EEEN mun Tasu santa eee Бийи айы ирин Gast бийи иы иш Tasta били maaa wanta Бии Били maana mamam Жала, ЖЕ" 
Di Beane п ШТ] E m IILI в а BM II! [ШШ Г ТТТ в 8 в | [I [| INI [Г] | E ШТ] [ Gh а Di 
[m deo cta [уз wp cox ep 1e. -—53 T  -—-——m н 4 
Do ГТ ТЕ! СТЕ tt I) [Шу Г и ГТ | a ЕТО Шш Do 
is Rtn uc Ee a г a ee е ee р ааа сур eee cre E aet е: (ee es ee 8 
Оз [ТТ Г в [Ши Н Ши E Оз 
E A OE DEE ВЕСЛИ dae i e r i e I ре eS [o E НАР ORISSA pq CARRY SL 
04 [Тт г Г ПГ ГГ ГТ Н ШЇ [ш Г м} D4 
(RE ee ae ee (ES il [t eee БИРИНЕ (Ee ee Ge ee eee) es ИНЕС [ERI ПЕРЕН es Ee کے‎ ee eee eee 
О» Г ГГ ГГТУ ТТТ Н Н Н Г Г Г Г Г ООСС СС ТУТ [ГГ Ds 
(Rs eae ee eel ۹ ESE HEEE GEE a CUN ae a ee eee (et Os ЕЕРЕЕ ee ee рангу PE UH Ба КЕНИЯ es ore ee 
06 IIILILLLITITIIITITIITIILIIIIITIIITIIIIILIIIIIIILIIILIIIIIIITIIITIITITIIIIIIITITIITITIITIITIIIITIIIILlITIILIIIITIIIILLIIITIIIIIIITIITlTIIIlIlIIl] 06 
— nce ze E ee ccs i SR o ASI ee ol E E CC or r Ea E Sf IS r a 
07 Ггггггїгїтїї ш їшї anaa ырак ирнен ЕЕ 07 
BABCDCDDEDEFOF00191232334 3456566 7678989 9A9ABCBCCDCDEFE 1212232 : EEFEF HEX Do-p 
01911218340406488060080840900000086000080101 0 111 E21111111111111166505000560560605000010 917 111 4 L11ILELITILIIILII4ILITHETELLTETLLI HEX 00-03 
EX 080 090 ОАО ово осо оро ОЕО Оғо 
jecit 128 144 160 176 192 208 224 240 INPUT ADDRESS 


































PROM CODING CHART 
























NE NE NN NN NN NE NENNEN NCC NE NC B NN o M ооо оо M NI M M M NC UN UN NM M M M M RN M SB NM M M M M M IM M M M M K UN M M K M н и Ao CARRY 
[еге | ва CERES ОРЛЫ НЕИН (EA) xc lia اا‎ I 


ШЕННЕ Р EES I ED) A ИИС Li lE uL د ا‎ ee ee ات ا ی ا‎ IL 
[ш ree ee TE TT Г TTT TTT TTT TTT TTT TTT TTT TTT TT TT TTT TTT TTT TTT TTT TT EET TTT ү Ц کک‎ Е 
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